Fluoroglucose-inhibition of protein glycosylation in vivo. Inhibition of mannose and glucose incorporation into lipid-linked oligosaccharides.
The effects of the glycosylation inhibitor 2-deoxy-2-fluoro-D-glucose on the formation of the lipid-linked oligosaccharides and monosaccharides that are involved in protein glycosylation were investigated. In chick embryo cells treated with fluoroglucose the formation of lipid-linked oligosaccharides cannot go to completion and oligosaccharides with decreased amounts of glucose and mannose can be detected. These oligosaccharides are probably biosynthetic intermediates and serve as acceptors of sugar residues while reversing fluoroglucose-inhibition by the addition of mannose and glucose to the culture medium. In contrast to deoxyglucose, fluoroglucose was not incorporated into lipid-linked oligosaccharides. Fluoroglucose inhibits the formation in vivo of dolichyl phosphate glucose and dolichyl phosphate mannose, but not the transfer of those sugar residues from the lipid monophosphate derivative to the lipid-linked oligosaccharides. The pool size of UDP-glucose, but not of GDP-mannose and UDP-N-acetylglucosamine, was decreased. Also, the formation of lipid-linked N-acetylglucosamine was not affected by fluoroglucose. Fluoroglucose was applied to deplete cellular membranes of endogenous lipid-linked mannose and glucose, and can possibly be used to discern different pathways of glycosylation.